Oxygen regulates mitogen-stimulated proliferation of fetal human airway smooth muscle cells.
Increased airway smooth muscle (ASM) content is characteristic of infants with chronic lung disease of prematurity/bronchopulmonary dysplasia. Oxygen therapy, reactive oxygen species (ROS), and immature antioxidant defenses are major risk factors in chronic lung disease of prematurity/bronchopulmonary dysplasia, but their interrelationship is unclear. The direct effects of raised Po2 and modulation of ROS were examined on proliferation of cultured fetal human ASM cells. A bell-shaped relationship was found between Po2 and DNA synthesis induced by fetal bovine serum, platelet-derived growth factor, and basic fibroblastic growth factor, with peak responses occurring at 10-kPa Po2. Changes in DNA synthesis by Po2 did not occur in the absence of mitogen. ROS generation, estimated by dichlorodihydrofluorescein oxidation, was increased by mitogens but was unaffected by nonmitogens (bradykinin, histamine). There was an inverse relationship between ROS generation and Po2, and mitogen-induced ROS generation was substantially potentiated as the Po2 fell. H2O2 mimicked the effect of Po2 on fetal bovine serum-stimulated proliferation, whereas treatment with antioxidants (GSH, N-acetylcysteine) reduced it. These data demonstrate that increases in Po2 above levels found in utero modulate proliferation of fetal ASM cells but only in the presence of growth factors. They also strongly suggest that, under these conditions, proliferation is mediated in part by generation of ROS.